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& INTRODUCTION TO UNIT 2 - PART 1:

EFFECTS OF NUCLEAR WEAPCHNS

Part 1 Purpose: To present basic information about nuclear weapons
.80 that their etfects can be meaningfully related
tc the defensive countermeasures which will be most
effective agsinst them.

For primitive man, fear and flight were appropriate reactions to natural
threats. His only hope of survival in the face of fire, for example,
was to flee., For modern man, however, fear and flight, accompanied as
they usually are by a2 lack of knowledge, are totally inadequale re-
sponses.  Modern man cannot run far enough fast enough to escape the
man-made, "rational" threats with which he is faced.

Nuclear armaments are such a threat. We cannot deny their existence;
we cannot talk them away; and there is no remote spot on this earth
where we can go to avoid the influence of their presence in the world.

Are we trarped then? What can we do? We reburn to that all important
word--knovledge. Knowledge gave us the fire department, with all of its
which primitive man fled and knowledge can give us the answer to the
nuclear threat. ' '

. Unit 1 gave you some basic general information about the nuclear threat
and its relation to defense planning. It set the stage for what is to
follow here. Unit 1 should have led you to the conclusion that eivil
defense planning is a necessary part of our cverall military planning.
You are prcobably already asking yourself the question whieh is the nexh
logical step: - "Okay, we ought to do something about civil defense, but
what? What kind of civil defense posture should we have? The answer
is based on specific information and data asbout rvolear weapons. Knowing
what nuclear weapons can do must come before effective countermeasures
to protect us from them can be designed and implemented. You will learn
what they can do in Unit 2, Part 1. '




NOTE: Rest Breaks - After Frame 33 and
at the end of Part 1, Frame 63,

EXPLOSTVE POWER OF NUCLEAR WEAPONS

Read Panel 1 at the back of this book. Basing your answer upon
the comparisons made in this panel, describe below the relative
explogive power of conventional and nuclear weapons.

Fallout is composed of earth and debris sucked up into the nuclear
cloud., Consequently, the amount of fallout depends upon how close
the fireball is to the ground. In fact, if the fireball does not
touch the ground there may be no fallout. low severe (less severe/
more severe) do you think the Ffallout would be for the following
types of explosions? E

Severity of Fallout

Alr

Ground

Check each description which you think is a major characteristic of
fallout radiation (there may be more than one correct answer).
1. The gamma radiation of fallout does not penetrate mésix
~ materials.
2. Any amount of radiation is always fatal.
3. It can damage living QEllS;l
4, The gamma radiation of fallout is seldom fatal.
The gamma radiation of fallout is very penetrating.
The radiation level remains constant over time.

5
6
7. The radiation level decreases with time.
8

,7i 77 The gamma radiation of fallout may make exposed objects
) - radiocactive.
9, The gamma radiation of fallout cannot make other objects

radiocactive.

F



la., *While many answers are possible, the point to be made is that
. nuclear weapons have far greater destructive power than do

conventional weapons.

[
[N

 _Severity of Fallout

Air Iess severe

Ground More severe |

43a. The following are considered major characteristics of fallout

radiation.

3; It can ﬂamagé living cells.

5. The gamma radiation of fallout is very penetrating.
7. The radiation level decresses with time.
9

). The gamma radiation of fallout cannot make other
objects radioactive.

la




2. TFrom the second example in Panel 1, you can se= that the
20 kiloton (KT) bomb is the equivalent in explosive power of

20 thousand tons of . The explosive powver of all

Iittle or no debris is picked up by an air burst, but considerable

[§h
fd

dirt and debriz are picked up by a ground burst. Therefore, fall-

out will be heavier with ai(gr@und/air) 7;ﬁ77 burst.,

L4, Gamms radiation, like X-rays, can - steel and other

g0lid materials.




23a. ground

Lha, penetrate




Almust 2,000,000 tons of explosives were Jdropped on Termany

=

World War TI. A sirrle Z2-meraton bomb has aboul Lhe s
I'ts power is equivalent

=ty

power as all of Lhese bombs.
sive power of (/)

tons ol

ddu

riye

ame explasive
to the explo-

ol

sample pattern of falloul
from a nuclear cxplozion is
shown at the righi., You can
sece that the heaviest, fallout

seltles (where in relation Lo

u—-.,' .

W

l'.

f:l

_ihé center of the explosion?)

-

and that {falloul travels in
a(n) (upwind/downwind)

-

e (]ilf!t Lion. 'I'he — ﬁ éé iﬂﬂ of Wind
Fallout is llghLEI as Lhe (Upwind) (Downwind)
distance from Lhe center of ) o
the explosion .

%
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Althougsh grammn radiation rocs
throuith objects (such as Lhe
can of [ruii shown on Llie
right), such radiation does
not. cause exposed objeecls to
become radioactive. The can
in the first picture here is
covered with radioactive
pariicles (Jalluut) and,
therefore, (is/is not.)

) o contlaminnted,
llowever, aller Lhorowrhly

washing the can, Lhe ruil inside (is/is not ) ~ gafle to
eal because ¥ - B - - B .




3a, 2,000,000 (2 million)

THT (t‘:ﬁp.].D."_l'ix_nl‘E)

2la.  *near the center of the explosion (ground zero)
downwind

increases

*falloul radiation dces not canse objecis Lo become radioactive.

Al
w
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4. The Pgwer'af-a»megaﬁgn'ﬁuclear weapon iz measured in ﬂefms_af
‘EﬁpiéSiVE:PDWEr%wﬁiéh is equivalent to that of (hundreds/thousands/
miiligns) , ’ _ i_@f_tgns'cf'TNT."A kil@ﬁéﬁ bng'ié méasﬁréd
;in_tefms Qf:eﬁpiésive.§aw21.which'is équivalent‘tc that of

B 3 - éf téns-gs .  7;77' e

[k
"

'Deseripti§55 foé1lGuLeffects_ave-mahcheé'belgw wiLhrthé dif{erent
kiﬁds éf_ﬁucléér Explcsi@n%i Ir ﬁhe descriptions are @ahgheﬂ o
égffécblj, ééﬁy thEmrén thébiineé below. If th@yére incorrect,
write the'gafréct'ﬂescriptiﬁn,én‘éagh'line,

(i}u4§§r burgl -- moderate Lo heavy fallout

(2) CGround burst -- little or no fallout

b6, 1L radioaclive Pdrhiélésr(fallguh) settle on a can of food, lLhe

E ]

-~ can is contaminated. "he: Cood inside the can ilg not - . s

buli hag been Qxyaaed Lo radlalilon,




ha, “millions
Lhousands

i'j qu il!

25a, gi@g should have something like the [ollowing:

(L) Adr burst -= little or no fallouk

(2) Ground burst -- moderale ta'ﬁeavy {'allout

Lhéa,. contaminated

:ha



5. The explosive power of nuclear weapons

26, 1'i11 in the following table indicating the position of Lhe Cireball

relative to the ground and the comparative severity of each Lype of

Altitude of Tast Shock Dirvect Jleat and | Forliy }'
Bursti - | [Mreball in Effects It feclis Tnitial Nuclear IF'nlloul
. Relation- to ' Radiation [ffecls |Nifects
_ Ground 777 . _ e _ _ _
Adr
_Gréuﬂd

W,

“AL1 materials Lhal the radicaclive pariicles (I'mllout) settle on

Coare

. 'lhese materials (are/are nol)

posed Lo pamma radlation, bub are not radioaclive,



S, Yequivalent tons of TN (i.e., Lhe number of tons of TNV which

have an equivalent explosive power)

“Type of | Altitude of | DBlast

Relatian‘tc
1. Ground

Burst I"ireball in | Effects | Lffects

‘Inibial Nuclear
Radiation Bilects

- Earl _}rﬁ
I'nllout
Effects

.Air Fireball ~ | More
does not Severe
touch
ground

=
[
W m
iy

o

More
Secvere

Little
ar .ho
Fallout

Ground | THireball | Less
touches - -Bevere
ground

More
Hevere

Moderalo
Lo Heovy
'alloub

47a, . contaminated

O
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6. 'The major effects of nuclear explosicns are shown in Panel 2.
From this panel, you can see that the. five major effecis are:

3. o o -
o _ N
5 o R

27. Lock at Panel 4. 7This shows some of the effects of a 5 MI' (megzaton)
blast at different distances from its center. Recall that a 5 MT
blast has explosive power equivalent to that of (#) e
tons of TNT. Check which of the lollowing could be determined

from this panel. (More than one,)

1. The approximate percentawe of peaple-L'1lcd

2. The fypcﬁ of buildings which will be destroyed or

3. The number of bulldings destroyed,.

7&; The maximum distance alt whi 1 fires might be started

77 by the heat radiation,
) 5. The approximate depgree of damage.

L8, 10 a gealed baoy of apples was covered with radicactive pariticles
(rnllout), we would know that (plnce an "X" in the column(s) denip-
nating the proper deseription(s):

Radioactive  Contaminated  Fxposcd

The particles

he bag ds: o - L
The apples are: e o -

6




6a. 1. lleat

2. Initial nuelear radiation

3. Blast
4, Shock

5. Fallout.

o T N B P .

Any order

27a.

5 million (5,000,000)

You should have marked the following:

L.

The approximate ?Ercenrage DfrPEDPlé killed.

The types of bul;d;ﬁgs which will be deatrayéﬁ or
damaged, .

The maximum distance at{ which flreq,mlght be started
by the heat radlatlgn.

The approximate degree zf'damagei

48a.
_Radiocactive Contaminated Exposed
The particles are: X L .

The bag is: o ) X X

The

apples are: . o _ o 7 £

6a



7. Look again at Panel 2., Tremendous améunts of heat and initial
nuclear radiation are released by a nuclear explosion. Charring

and fires oceur at great distances because of the intense

Thé:initial ﬁuglaar radiation does no damage to most inanimate
: ébjécté; but is very ﬂangéraus to T .
28, Use Panel 4. The extent of destruction and casualties, as has
been noted, depends upon gﬁeviistange from * -
_ 77T;V-Iha greater the distance, the *
_ ~the destruction and casualties. o

%9. When atomic bombs were tested on the Nevada flats, they produced
a great ﬁéal of radiocactive material at the test area. chéver§
.tﬁis area could Eé_useﬁ again Becaﬁsé radiation decreases with
time. Areas contaminated with fallout are also safe after a while

because all types of fallout radiation *




= heat

life (people, etc.)

28a. " *ground zero (or, the center of the explosion)
*¥lighter

49a.  *decrease with time

Ta




8. Continue with Panel 2. The shock effect is a concussion that is

- transmitted through the The blast is a concussion

that is transmitted through the o

29,  The effects in Panel 4 have been calculated for a(n) (éir/graund)

-explosion. “From the note at the bottom of the panel,-

you can see that the radius of damage and the ignition radius are

increased if *

50. All'rédiati@ﬂ ﬁamagés celis in-the body to some exteﬂtf The cells

on the left, below, were hit with a small amount of radiation; few
 -WéIé damagéd. The cells at the'rightgbglcw, were subjected to a
large amount of radiation; many died. rThus; if 8 person wés not

~ protected from heavy fallout radiation, he would probably die’

because the radiation would * o .




éga.

ground
*the burst is elevated %o an altitude maximizing the reach

o

T blast damage.

50a..

*extensively damage the cells in his body.

8a



9. In Panel 2 fcu can see that there are two sources of radiation. The

-radiation which first emanates from .the fireball is called

Radiation also comes from the products

of the explosion that drift to the ground after a period of time..

This radioactive material iz called

30. Compare Panels L and 5. You can see that the radii of death and

destruction are greater for the (# M weapon than

for the (#) ___ .~ MT weapon.

51. Place a checkmark in fr@gt of each major Qhéracteristic of fallcut
radiation. |

1i:-Iﬁ does not penetrate most materials (gammsa radigtién)j

2, It does damage to biological cells.

3. It decreases with time.

L, 1t is élWays‘fatal.

5. Tt is seldom fatal.

6. It frgquegtly‘makés exposed objects radiocactive,

7. It is very penetrating (gammé-raﬂiatign),

8. It can contaminate tﬁé surface of exposed objects,

but it cannot make exposed objects radioactive,




initial nueclear radiation.

WO
il

fallout

(As noted in Unit 1, the word "fallout" when used in this
course always means radioactive fallout.)

30a.. 25
5

Sla. You ghould have marked the following:

2. It does damage to biological cells.

3. It decreases with time.
7. It is very penetrating (gamma radiation).

8. It can contaminate the surface of exposed objects,

but it cannot make exposed objects radiocactive,




10.

On Panel 3 you can see that the two basic types of nuclear

explosions are % _ and ¥

Took at Panels 4 and 5. Although a 25 MT weapon is five times

as poverful as a 5 MT weapon ‘(i.e., larger by a factor of 5), the

increase in the c;rresgﬁﬂiing radii of damage 1s a factor of about
(check one):

1' : 1.7 - 2.8 | .t

Now look at the areas of damage. If we compute the square miles

contained in each of these areas (done by using an algebraic

formula which allows us to figure the area of a circle when tie
radius ertha circle is known), we find that they increase (approxi-
mately) from 28 to 79 square miles for the total destruction ring, .
from 79 to 200 for the severe damage, and from 200 to 615 for

moderate damage, These are increased by a factor of about (#)

and the extent of illness. Exposures 'uP to about 75 R do not cause

gserious illness. But expasareé of 600 R and over result in

to nearly everyone so exposed,

10



10a.

air )
)

ground or surface)

Either order

L.7 X
3

52a.

death

10a



il.

In Panel 3 you can clearly sce that in a ground or surface burst

the fireball touches the ~  , but in an air burst the

fireball * . - ) _ _ - -

explosive power and the damage capsability of iifféréni sizes of

nuclear weapons (5 ML, 25 ML, etc.)?

1l. The area and radius of damage increases by the sane
magnitude as the increase in power.

2. An increase in power results in a decrease in the
area of destruction.

3. If the power is increased, the radius and area of
destruifién will increase, but the magnitude of this
increase will be smaller.

4. Although the power may be increased, the area of

damage changes little.

53.

Some of the effects which may result from radiation are nausea,
severe illness, and death. Because people have different re-
sistances to radiation injury, some will resist illness better

than olhers, but an increase in the total amount of radiation

received, the dose, will always produce a{n) __ in the

percentage of people affected in a given way.



¥is high enough above the ground that debris is not "sucked"
£ Z

up into it,

32a., __X 3. If the power is increased, the radius and area of

destruclion will increase, but the magnitude of this

ircrease will be smaller.

53a, increase

 1lla



12.

Nuelear explosions may renge ircm those cecurring deep underground
to these that oceur at a high altitude. However, the kinds that
are most dangerous bo populations are these that are at or near

the o .

33.

From the foregoing discussion, you can see that claims of "super

bombs" witn "five times the power of existing weapons':
1, are clearly nol true.

2 ave veagon enough to abandon the civil defense concept.

3. are parily scare propaganda, because the destruction
“hey cause does not increase in direect proportion to

their power

m
%
s
f
U.l\
i

wre preocl “hat an area five times as lar

‘-;‘:-‘
@ﬂ\

destroyed.

5.

O

ERIC

Aruitoxt provided by Eic:

he f radiation received depends upon the intensity of the

3
o8

9]

o=

ra

iation and the time exposed. For example, if someone were

exoosed for Tive hours to a 100 R/hour source of radiation, he

would recelve a - of 500 R of radiation.




[N
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|
[

are partly

they cause

scare propaganda because the destruction

does not increasse in direct Proportion to

their power,

THIS IS A GOOD PIACE TO TAKE A BREAK.

12a
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Panel 3 illustrates the results of heat, blast, and shock eftfecis
upon buildings at different distances from the two itypes of nuclear

explosions. From the condition of the buildings, you can see that

close to the explosion the effects of the tw o types are (much the

CHARACTFR STICS OF A NUCLEAR EXPLQQIQN
34, You have learned something ab@uf what nuclear weapons can do. At
%his point, it would be useful for you to know the basic charac-
teristics of a nuclear explosion. You have élfeady learned some of

them., Iist below the effects of a nuclear explosion that you have

learned.

55, A, Mateh the effect that you think would result from short-term
exposure with the dose.

Brief (L-Day) Radiation
~Dose in Roentgens Effect on Humans

-

75-100 a. Death to almost everyone.

M

. 200 b. Brief nausea to some,

Lad

450 " ¢. Largest dose that does not cause
’ severe illness to nost people:

=

600
~d. Daath to about 50%.

B. A dose béﬁWéen 200 R a d 300 R over a few days would. prabably

(kill yau/make you very ill but with a good cnaﬁce of reagvery)

13



Lot
v

ol
2

much ithe same

You should have listed:

*Heat and initial nuclear radiation, air blast, gr

and fallgut.

ch
]
:
]
it]l
1
=

. make you very ill, but with a good chance of f

ecovery.




14,

rownd zero incre

i)

"y

Looking at Panel 2 you are able ‘o see that as the distance

ses, the magnitude of the effects o[ eithe?

35. Panel 6 provides a brief description of the general process of a
nuclear explosion. FRead this panel now. The next ifew frames ave
based upon it. When you finish reading, go on to the next Trame.

O

ERIC

Aruitoxt provided by Eic:

56, Till in the table below.
Brief (L-Day) Radiation
_Dose in Roentgens __Effect on Humans _ o
1. 75-100 * e .
2, 200 R N .
3.. k50 * _ _ } o
L, 600 * ~ _ o i,

1k



i

[y

1ha, decreasge

fin

35a, Go on to the next frame,.

56a.  Brief (4-Day) Radiation

__Dose in Roentgens Effect on Humans

1. 75=100 ' * brief nausea in few

— = — S e T

2. 200 ¥ largest dose not causing severe
illness in most

3. 50 , * death to about 509,
L., 600 * death to most

Q 7 kg




inc

(]

also

increases

nuclear explosion is

Two things

]

directly

alated

g3
H

ar

-eases; two things are inversely related

., the other decreases.

(ai

if, as

irectly/inversely)

one increases, the other

if, as one

The magnitude of effect of a

related

to the ______ from ground zero.
36. From Panel 6 vou can see that the following are dominant features
of a nuclear explosion:
(1) The creation of a _ ____ which produces intense
- and initial nuclear _ = 3

(2) The air - o and ground ___ %

(3) The inward and upward blowing _ o . which form
the __of ther____ _ cloud;

(L) The ~_ of vaporized _on the dirt
and debris to form a cloud of __ s

(5) The settling of =

REVIEW

57.

The explosive power of a 20-kiloton nuclear bomb is equivaleﬁt to

that of (#) _ tons of _

The explosive power of a l0-megaton bomb is egquivalent to that

of (#) __

tons of R

15



15a. inversely

distance

36a. (1) fireball

heat (‘thermal)
radiation

(2) ©blast
shock

(3) after winds
stem
mushroom

(4)  condensation
Parﬁicles
radioactive particles

(5) fallout

27a. 20,000 (20 thousand) tons of TNT

10,000,000 (10 million) tons of TNT




16. Again studying Panel 3, you can see that as the distance from ground
zero increases, the magnitude of the effects of the two types of

bursts decreases at (about the same rate/different rates)

37. Below are five dominant featurééraf a nuclear explosion. All but
one have cha?acter;stig effects (harmful results). Match the
features with the corresponding mejor effect (an effect may be
used more than once).

Feature Effect
1, Fireball: heat and a, Destruction and damage
initial nuclear 7
- radiation b. Death
2. Alr blast c., Sickness
3. Ground shock d. Destruction by fire
4, Condensation of e. No direct effects
vaporized particles
5 Radioactive fallout
Against which feature do you think protection is most possible and
feasible? _ - _ o - |

58. You may use Panels 2 and 3 for the following:

In a ground burst, the fireball *_ ) ) -+ In

comparison with the effects of an air burst, the blast effects for

a ground burst are *__ ) ' 3 the shock effects are

* ~ ~ ; the heat and initial nuclear radiation

éfféctg are ‘}(:7 - - V H and. fallout iS * _ - "

16



37a. _ b, d 1
_a, b 2.
&, b 3.

e b,
b, ¢ 5.
fallout

58a. *touches the ground
'%1ess severs
¥more zevere
*less severe

¥moderate to heavy (or, more severe):

16a




17. Use Panel 3.
As the distance increases from ground zero, the blast and heat

effects of a ground burst decrease (faster/slower) _

than for an air burst. This might be explained by (more than one):

1. The curvature of the earth.

Ll

2. The difference in distance from the fireball,
3. The weather conditions.

4. The interference of buildings and hills.

corresponding major effects (harmful results). Place an "Y' oin
front of the effect against which protection is possible and

feasible. You may use Panel 6 if you wish.

Dominant Feature Major Effects (If Any)

59, A comparison of Panels 4 and 5 shows that, although the power of a
nuclear blast may be increased by a given magnitude, the radii and

areas of death and destruction are increased * - - )

17



17n, Tasgter

X 1. The curvature of ithe earth.

X 3. The weather conditions.

X b, The interference of buildings and hills.

38a. (The items below may be in any order.)

Dominant Feature Major Effects (If Any)

X 1. Heat and initial huclear | Destruction by fire, death
radiation _

X 2. Air blast Destruction, damage and death

3. Ground shock Destruction, damage and death

4. Condensation of No direct effects
vaporized particles

X 5. Radicactive fallout Sickness and death

59a. *by & smaller magnitude.

1?5,




8.

TQPGgf&PhlEal features (h;lls3 valleys bulldlngs ete,) would give

you more pratectlﬁn from the (a;r/grcund) o rtEurst.

THE NA‘I‘UP_E OF FALLOUT AND ITS RADIATION

,39}"U51ng Panel S seléct and cagy the 1tem ‘below Whlch is the best -
descr;gtian of fallaut from & 1mw a;r burSt
~(1)7 Heavy: rccks thaf have bEEﬁ made radlgact1VE-
(2) Water drops that contain dissolved radlaact;ve
materials, | 7 |
(3) Small, solid péftielgs thatfcantéiﬁ radiéécﬁijg
: residues from ﬁhe-firéball. R -
;qéé;: Tha7fg11aw1ng étateménts deal with the d§mlnant features of a
) : ﬁuclear explssian and the;r ha:mfu; effects. The majgr eFfects .
'caused by the nuclear flreball w;th 1ts iﬁtenser N _and
: inltial  j 7 77Wf:_'; ' {":;1,; are % ”;7 ;f  ;;, '77 ;W , .
'The cancussi@ns, that is, the air __ e and éf@g_ﬁa -

cause extensive déstruetlgn



18a. ground

39a. You should have written:

(3) ©mall, solid Earticles'that'aantainfradigactive

 residues frcmxthe:firgball..‘g '

;éDa?' hEaﬁ-
?ﬁﬁélear:fédiéﬁiénr

* fire and death

Cblest

shgék




19/ Bince you would more likely be in a direct line of sight to the air
burst, you would expect the blast effect to be (more/less)

: sevefe with the air burst.

L0, - Although fallout particles vary some in size, they are generally
small and solid. The particles of dirt or debris are coated or

fused with radiocactive residues from the firebsll., Radioactive

fallout, then, is composed of *

~ 61. -Fallout is composed afr*.rx _ B . _

Check each of the following which are major characteristics of the

Tﬂii&tiéhszém raﬁicaétive-fallauti

1. It is gtcﬁgéd.easilylﬁy théraiﬁé

2. It dézreaéés Witﬁ'time.

3, It causes éi@ééédléﬁjgété fﬂrbEEQmé radiéacﬁivei

k. It'cauées damage to bialsgicéllcéilég

'5. The ggﬁﬁa fé@iati@n is,vefy Peﬁetfa£in§;

6. Tt is not dangerous to humans. .

QI?;. it,éaﬂuééﬁtémihaté-tﬁé:sﬁrfacéfgf'éﬁpéséi Dﬁjééﬁé;v
;but:it cannmtcausé.expased_gbjeéts to become

- radiocactive,

T




19a. more

Loa. *small, solid particles that contain radiocactive residues.

6la. *¥small, sclia'partiglés'that contain radicactive residues from
-tﬁe firéball;;
You should have marked the following:

X 2. It decreases with time.

X 4,1t cauéés,igmgge'ta biﬁl@giéal cells.

5. The gamma, radiation is'very'§e§etrating,

5
E; 7; It can contaminate the surface of exposed objects,

" but it cannot cause exposed objects to become

radioactive.




20,

Like the blast effect, heat is transmitied better through the air

than through the ground. Therefore, both the - ',_ and

; effects and initial nuclear radiation from the

fireball are more severe with a(n) . burst.

L1, Fallout consists of % . o o

The significance of a 200 R short-term dose of radiation is that

it ig *

A h-day dose of 450 R will * - R N -
600 R will * _ — —

20



I
o
mu

blast

)
)  Either order
heat )

air

Yia,

62a, -’

*the largest dose that does not cause severe
' people.
*cause death to 50%

‘*cause death to almost everyone

208,

‘illness to most



21. Relate the overall effects of the different types of explosions
by filling in the table below. Use the terms "le€ss severe' and
"more severe' to compare the effects of air and ground bursts.

- Blast Shock Direct Heat
_Type Effects. ~ Effects = Effects

Ground

42, Read Panel 7. Radioactive fallout emits different kinds of radiation,
a31ll of which are dangerous. The most penetrating type is gamma radi-
ation, Therefore, the greatest danger would come from

radiation because of its ability to .

63. At this point you may be asking, '"Those nmay be the effects of a
nuclear weapon, but so what?”" To see how you might be affected,
write in the next blank the name of. the facility or location closest
to your. community which might be a possible target (such as a major
industry, military base, large population center, ete.) *

What is the distance of your community from this target? *
miles. Assume that.a 5 MT bomb was dropped on the target (ground
burst). Now use Panel U4 to estimate thé extent of the damage and
casualties in your community which resulted from blast and heat.

Extent of damage * -

Casualties *

21



Blast Shock Direct Heat
Type ____ Effects _Bffects @~ Effects

Air - More Severe Less Severe More Severe

Ground Less Severe More. Severe Less 3Bevere

NOTE: If you missed any of these; go back and review Panel 3
and Frames 13 through 20,
Return to the beginning of Unit 2 and continue with Frame 22,

Loa, gamma | -

penetrate

Return to the beginning of Unit 2 and continue with Frame L3,

63a. PRQGRAMMER'S COMMENT;

*If you live near a likely target, you should have found that
extensive tD moderate damage and casualties Wauld result There
ig the caﬂ51derat1sn also that you would not ne&e%sarily be safe
éver if you lived far away from a PQtEﬂtlal target, This was

pointed out in Unit 1 and will be shown in greater detail in
Part 2 of this unit

END OF UNIT 2, PART 1. TAKE A SHORT BREAK AND CONTINUE WITH
UNIT 2, PART 2, WHICH BEGINS ON PAGE 23.

22




TNTRODUCTION TO UNIT 2 - PART 2;

Part 2 Purpcse: To present (1) the need for and the basic concepts of
| shelter, (2) the National Shelter Program and its impor-
tance, and (3) the sources of information for home
shelter construction and stocking. '

Although peaaetlme usefulnéss of eivil defense is stressed more and more,
the objective of preparedness to meet the effects of nuclear attack has
not diminished in importance. Knowledge about the nuclear threat and the
effects of nuclear weapons has made it possible for our government to
. develop programs and plans for emergency operations in case of an attack.

- If one would assume that an attack was highly .probable or Qertalns the
importance of such programs would 3551ly be seen. However, their role as
a deterrent to an attack is less obvious. -You have already learned how
closely civil defense is tied in with other defense measures. ILike those
other systems of defense, civil defense programs, too, will be most success-
ful if they never have to be used, This paradox of modern war is socmetimes
difficult for us to understand; yet we need not only 1o understand it but
als& t@ hely Dthers t@ g£asp 1t$ full 51gn1flcancei Far ;t is true that

is that our plan w;ll ever neea fc be lmpleméniea

This part Qf Unit 2 prav;dea an answer to the guestlan raised hy Part 1,
i.e., "What can be done to protect oneself against the effects of nuclear
weapons?" Three factors which reduce the danger from radiation--time,
distance, and shielding--are discussed., Emphasis is given to shelter as
protection by shielding, including information on materials and their
effectiveness. Conr‘deration of the relative strengths of different ma-
terials which can be used for fallout shelters leads to the conclusion -
that good fallout protection in some instances can also mean good shelter
fr&m other dangersg such as blast effects, windstorms, and tornadoes.

The aﬂvantagea of designing new buildings in such a way that fallaut pro-
tection is provided at .low additicnal cost is pointed out. It is hoped
that all participants in this course, once they have learned these ad-
vantages, will then use their 1ﬂfluence to assure that construction of
public buildings in their areas follow such design practices.

The National Shelter Program is discussed in overview, as well as the
expected results of that program in terms of total lives saved in the
event of an all-out nuclear attack. Finally, various types of home

shelters are described, and also information sources on construction

-and stocking of shelters are given.



NOTE: Rest Break - After Frame 30.
FALLOUT
1. In our Earller dlscu351an of fallcut we noted that fallout con-
- gists of ¥ e
777777 ~, and that faliéutfradiati@ﬁ'éaﬁfﬁé”#éry
tiangerc)us to ¥ - ) ’ .
DOSIMETER
: o , (Total Amount)
19. Look at the sketch on the
, right.  Two special kinds
of instruments are used
for measuring .
The dosimeter is used to
e " the total
~ of radiation;
the survey meter (or ratemeter)
is used to measure the -
- ) of radlatlan per _
unit time,
_ SURVEY METER
(Rate of radiation)
37. Fram Panel 11, you can see that progress in locating, licensing,

and marking fallout shelters is , & [(select
your answer from the items below.) o

(1) Going backwards,
(2) Standing still,

(3) Going forward.



IH‘
®

- %gmall solid particles that contain radiocactive residues from

: the fireball
*human life
19a. radiation
measure
- dose
rate )

(3) Going forward.

258



Lock at Panels 8 and 9. These panels illustrate fallout condi-
tions based on two different (but actual) weather patterns, a

- spring day and a fall day. Although the patterns are entirely

different, the major element that they have in common is that
fallout cf various intensities will cover about 75 percent of the
country. Although for any given day, the fallout would probably
cover only (#) % of the country, the particular areas cov-
ered are not defined beforehand; therefare fallout actually

threatena (1@7/25%/50%/?5%/109%) (#) ,7;4raf the country.

20,

Use the choices below to specify the kind of instrument and its
function next to the proper sketch below.

Choices: Dosimeter -- Survey Meter -- Measure total dose --
Measure dose rate : ' :

Instrument

Instrument

Function

TYPES OF SHELTERS

- Many communities have a Community Shelter Plan (CSP) which is a

part of the Nationwide Fallout Shelter System. Your community may
or may not have one, but if it dgésg the CS8P will identify all
buildings which have a public fallout shelter. It also will have
assigned the residents of the community to particular shelters. If
yau are in d@ubt as tc whether yaur cﬁmmun1ty has such a plan cmn=
far detallﬁ. If ycur cammunlty is a Part

of the Netionwide Fallout Shelter System or has
ltS owrl CSP, certaln bulldlngs will be

This sign is an indicator that the bu;ldlﬂg
is & publlc o .




2a. - 75%

100%

20a.  Dosimeter . - | Survey Meter

©«

Measure total dose . Measure dose rate

38a. . fallout shelter

D6ba




Ik

. _After studying Panels S and 9, do you think it would be likely that

you would have %o stay in a shelter in the area where you live after

each of the assumed attacks?

Yes o

The probability of fallout threatening your area is (#) ..

' 21. The two kinds of instruments used for measuring radiation and their
functions are:;

Instrument - Function

39, If you were in a strange community or in your own community and you

saw this sign on a buiiding§ ycg would know that this building was:

8 _ fallout shelter, .

If you were in an unfamiliar community and you saw no signs. on ahy

of the buildings, to locate the nearest community fallout shelter,

you should contact the _, Coordinstor for the

community, or the office of the highest elected official,

27




Your answer would almost have to be: Yes X

L
o

It is clear from the panels that in most areas residents would
have at least some days of shelter occupancy after an attack,

while in other areas they should have quite a few days of shelter

' occupancy.

100% (Recall that fallout threatens the entire country.)

 2la, Instrument - - . Function
Dosimeter : - Measures total dose
Survey Meter Measures dose rate
39a, (a) community (or public)
.. Civil Defense - -




4, 1In the event of a fu;lsscale nuclear attack, fallout of +various
intensities will:

(1) probably cover about (# % of the country;

(2) threaten (#) - % of the country.

© FALLOUT SHELTERS

22, There is no way to ensure that the spent near a
radioactive source will be negligible or that you can stay a
safe . __ from the source; however, advance efforts can
‘be made to provide some form of o .

ho, An lmpartant part of ygur local Gcmmnnity Shelter. Plan may be
assistance to the contractor during the construction phase of
puhlic buildings. It is possible to construct a building so
that it will serve as a very efféatlve shelter once completed,
The costs are minimal over normal construction costs and there
are additional benefits to be gained from this type of "slanted'"
construction (slanted" toward being -a good shelter). For example,
schools which are built "slanted" toward being good shelters
normally will have-fewer external ‘openings, less glass area, and
more golid construction. Check the fcl;aw1ng factars whlch this
type of ccnstructicn would help ellmiﬂata

(1) Glass bréakagei':
() nNoise poliution,
>;;'(3)- Vandalism,-

(&) lFrequent'réPai: costs, = o o rlzg

28



La. 759

100%

22a. time
distance
shielding

~ Loa. AL .af’thésef§réblémS'W§uLd be :éiugéiwb&'féllgvingréir

‘?Slantéd?'ﬁlénfiﬁriﬂg1éénsifﬁéﬁisn;

K>E}‘¥; _.;¢n :n‘!.fsT.rf.;ii.?f;f;-1 ;”g8%;;“¥ﬁ;l f -.




5. :In the event of a nuclear explosion, many factors can be involved
in determining the extent and location of the fallout area and the
level of radiation for a given location. Which, if any, of the
. (1) size, shape, and density of the fallout particles.

__(2) Snow and rain,

(3) Altitude of the burst.

(4) Atmospheric conditions and winds.

(5) Power and design of the bomb.

(6) Nature of the ground surface at the point of burst.

23. PFallout shelters basically protect you from radiation by putting
heavy walls between you and the fallout particles, thus utilizing

the principle of

41, 1In adﬁitian;'a building which has been slanted tcward'being a gggd-
. fallout shelter has other advantages. How well would such a build-
- ing fungtién,as a shelter in the event of severe windstorm or

' tornado, as opposed to a building which was not slanted? *




=
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0
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5a., listed are important factors.

23a, shielding

'Qlag XTIt would function better as a shelter against severe

windstorm or tornado.




6. Recall that an air burst generally creates (more/less)
fallout than a surface burst; the amount of fallout thus depends
in part upon the * . __ of the burst,

2, The most important consideration when constructing a fallout shelter
is the density of the material which you are placing between your-
self and the radioactive fallout. As a-general rule, the more
dense the material, the better. The density of two different ma-
terials can be campared by weighing a block of each of the materials,
both blocks being of the same physical dimensions. The block which
‘weighs the most has the most density. Based on what you know about
the comparative weights of different materials, number the blocks
below in grder of their density. .

(Number 1 would be the most dense; number 4 the least dense. )

___Concrete Styrafoam

k2, An on-going program of architect training and technical assistance
for incorporating fallout radiation protection in buildings is con-
ducted by the Office of Civil Defense (OCD). Communities may obtain
assistance in the area of slanting techniques through the Professional
Advisory Service Centers of OCD. Therefore, help is available, and
.if you are, or can be in any way, influential in the design or con-
struction. af any public building (schools, auditoriums, ete.), it
(wauld/WDuld not) be to the advantage of the community
for you to suggest that the. building be glanted for use as ‘a com-
munlty faklcut shelter,

30



6a,. less

¥gltitude

2ha, _2 Concrete  __k

- Styrafoam

Lead

3]

Wood

Lk2a. would




7. Fallout particles can be carried long distances by a strong

s or they can be carried to the ground by precipita-

tion such ag * . ) _ . DlNote that one of the

major reasons for the different fallout patterns in Panels 8 and

9 is the difference in , direction.

25. The best shielding material for a fallout shelter will be the one

which is made of the (least dense/most dense) _

material,

L3. To this point under our consideration of the tﬁPes of fallout shelters,
we have focussed on the community shelter. ¥From our earlier menii@ﬂ
of the Home fallaut Protection Surveys, you already know there is yet
another type of shelter which you might use in ﬁhe event of a nuclear
attack or a natural disaster. That is the shelter which is designed
to be ﬁsei by only one family at a time, and it is called a family -

‘shelter, Identify each of the shelters pictured below by writing

the correct type below each picture




wind
¥rain, snow

wind

mogt dense

A, 'Family (or Home) Shelter

E;. Community (or Public) She

- 31la

lter



8. If fallout particles are large and heavy, they will usually fall:
___ close to the blast.
a 1aﬁg distance from.the blast.

Therefore, the amount of the fallout in a given area depends to

. some extent upon the wind and the ¥ L of the

particles.

26, Number the following blocks of material in order of their effective-

ness as a material for construction of & fall@ut shelter.(base your

evaluation on their density):

Concrete

W, If you live in a city and are close to public buildings, you will-

most likely use a _ shelter in the event of a nuclear
attack or e natural disaster requiring this type of shelter. If
you live in the;sgburbsrar in a rural area, you will most likely

~use a},“;,,', - shelter,

32



8a. . X  close to the blast

*size (or density, etec.)

26a. 2 st
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Ylha, Q@mmunity'(af Ppublie)

family (or home)
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9. From which kind of ground surface do ;Du think & nuclear blast
© would draw the most material for fallous? fﬂheck one. )

_ A surface of rock,

A surface of dirt and sand.

Because there is a difference, it is clear that the amount of
fall@ut from a surface blast depends upon the nature of the

27. ILead has the most density. However, it is not very practical,
firom the standpoint of cost or construction techniques, to build a
fallout shelter from lead. But return to the list of materials in
the last frame and see what was second best and third best. List
them bEiGW;

2nd best:

" 3rd best:

WHY IS A SHELTER IMPORTANT?

45, At this point you may be asking yourself one or more questions.
Why is a shelter important? Why should I know where the nearest
conmunity shelter is? Why should I construct a family shelter in
my home? Will it really help? The answer to the last question is
a decided "YES!" Took at Panel 12. This panel depicts anticipated
“loss of life f§113W1ng a nuclear attack against the United States
that might occur in 1975. Each column shows the predicted results
under different conditions. For example, the first column, labeled
"No Shelter," indicates the number of lives that would be lost in the
absence of an effective shelter program, assuming the population is
at home. In this case, (#) lives would be lost.

e




X ) A surface of dirt and sand.

¥ground surface at the point of blast,

27a. 2nd best: steel
3rd best: __ concrete

L5a,.



10,

Circle the factors that help to determine tﬁé extent and location
ol a fallout area. (Read carefully.)

(1) Snow and rain.

(2) Size, shape, and density of fallout particles.

(3) Speed of the bomb when it explodes.

(4) Sunspot activity.

(5) Altitude of the burst.

7(6) Nature of the ground surface at the point of burst.

(7) Atmospheric conditions and winds.

28.

Steel and concrete are often used in the construction of buildings

located in the business sections of cities, so many of these buildings

!(wﬁuld/wauld not) 7 be effective as fallout shelters.

L6.

The third vertical column of Panelllég labeled "Full Fallout Shelter,"
assumes that 10 percent of the papulétian would faiikta use the |
shelters at all'aﬂithat;theré'W§uld impraperly uge ﬁhem,(egggg late
entrance and/or early exit)_r-Uhder ﬁhesé,ggniitigﬂs, our gfaphi

lives would be lost,

indicates that a total of (#)

but (#) lives would be saved by the shelters
E i oy _ - — b ! 7 j

nevertheless.




1;:5'9,; (1) ' Snow-and’ 'rg:i‘zi;‘j i
7(2)fi5iéé§vsha@e ani dens;ty af fallgut part;cles.
o (8) Altltude czf thE burst ' |

. (5)1;Nature of the grauﬁd surface at the FDlnt gf burst _”fol“'L'”'

ZZ(?)V'AtmGspher;c candltlsns and w1nds

. - would.. :

55:@@ <1fwavd> B




B B R NGW that we- kngw s&me Qf the 1mpartant facts abaut the dangers af
o radlatlan from fallaut how can we Prctect ourgelves from it? Lock _
‘at: ‘Panel - l@ ~You ‘can EEE thet PrDtEQtlDD frcm external radlatlén, S
_ EKPQSHTE is a camblﬂaticn Qf thfee thlngs- R . -
.. gdrld o g X B SR B R T

'»,4E§ In add;tlan ta EfGVldlng Effectlve Shleld;ng frcm fallsut “there 157'
R anather benefit which may be: galned from. the use of steel and con=
‘eretein building ?gnstructlﬁn. For example, a shelter so constructed.-
(Wculd/wculd not )y oooenis o - tend to be very strong-structurally.
“‘Based on this 1nfarmat19n, would you say that such a shelter has or

- has not.the passiblllty of-also- functlanlng as & shelter from blast:
:effects ar frmm natural dlsasters such as w1nistcrms cr tgrnadaes?

5,47 The graph cculd carry the Prggégtﬁan farther to thg ‘uge of blast

1 --shelters: alSE :But, we've made.our lent The use. af fallaut
sheltérs ElDﬂE wsuld gava ggpraxlmateiy 55 mlllan llvas 1n the
event of an. all out: nucLear attack on the Pagulaﬁéd areas of tha
“United. Staies.. Ihat faet certalnly makes gt wgrthwhlle ‘for you tgr

' kngw where - shelter ;s avallablé to you.. And-it also certainly makes
“it WETthWhllé for you to- ‘build- your own. famlly fallout shelter, if
ycu need tg do that.; Let's canslder yéur DWﬂ 51tuatlgn rlght naw,

Dg ygu kngw where yau wauld gc ta ccmmunlﬁy shelter ;n caee Df ‘an
attack¢ : ( ) Yes ) HNQ._ .

Da yeu l;ve in an area, whare yﬁu shﬂuLd consi der bullﬂlng yéur own
famlly fallaut shéltér? o (1) YEE o ( ) -Hg -

Daes your: ccmmuﬂity ever. experlencé Weather ééndltlans Which wauld
- . ..require the use: of ‘such a sheltar, g, heavy w1ndstarms Df
e tarnaﬂaea? " ( ) Yes s ( ) N@ : :




'; .115._~§1stanee )
N .
”timer o ) Any arder
) ,
)

:Shleldlﬂg

= : i ’ : . : 3

f]}é?é. Wgulﬂ (ténd ta bé VEry strcng structurally)
has (Pﬂsslbillty Qf alga funcﬁlﬂ g as a. Ehelter frgm blast .

“:effecta, or fram natural ﬂ;sasters Euch as w1ndstarms

frnr tﬁrnaﬂéés )

:"{;473;‘ PBDGBAMMER'S NDTE Gnly yau ean check yaur answers tm thls

"frame§ hGWEVET; yﬁur answers shauld have 1nﬂicatei a nee& fcr:’r

|  uact1an on. yaur part, ér they lﬂ&lcatéa that yau aré alreaﬂy pres R

'i _'EaIéd, in Wh;ch case yau are tc be cangratulated Ycu must be _‘*7




12. As shown in the illustration -
' ' ‘here, the farther away you
' are.from ‘a.source of radia-
- tion, the less radiation you -
will -receive. . This is the
~protection principle of

» e
— e - [

30. . There are factors other than the materials of.which a building is -
"_madEﬁthatrmaét?bé7;Qnsiiéred*iﬂftheiseleetiag of a building for a
Shelter. How the building is constructed; the size and number of
windows and other external openings; whether or not the doors and
”'wiﬁdDWS'éfé'iﬁsétgfthé'tyge'cf'iaéf=é§néfructiéﬂ;.aﬁi7maﬂy other

factors determine the overall effectiveness of g building as'a

- Do you think the ‘average citizen is abie t5 select the best building - .
- - to be used-as a fallout shelter? () Yes™ () Ne— -

BUILDING YOUR OWN FALLOUT SHELTER

b

48,  There are many plans available ‘for building your own family fallout
. shelter, The Plans.call for simple construction which you can com-
plete.with basic carpentry or masonry skills, The required shield-
-“iﬁg'mate;ialsvgsedfigjegﬁstrﬁctién of the shelter could cost as .
_little as $100 to $200. ‘They might also be somewhat higher than
that;fdeﬁénaing:upﬁnzthé;t?@ef@faéanstructicn,gthe-shalter;plan;g*‘
.- selected, ete. ' If you are in the process of building a house, or
'a””are*éaﬁtémplatiﬁgfdaiﬁg'sagfy@u-éhéuli*ééﬁéiiérviﬁi%ﬂiing the neces-
. sary construction for a shelter, -As'with public buildings, thig:

"~ process is called ' ,;7,,;77;-5";b§cause;the,hcuseyis:intentignglly
'designéd;sérﬁhat'PQrtiéﬁs of it canffunctian;effe;tive;yva§=a,fall-p

‘out -shelter, .

'?lfBSif"



12a. distance.

| 3@5, EEOGEM@EE‘S NQTE Xc:nj. Ehi)‘lj,lﬂ ‘have checksd“l\b." _
,ﬂhlésé‘héfﬁés'maaé7a s£@a&?éfft£é:faétcfs5iﬁ#§lﬁéa, aﬁaiaf |
arch;‘téc‘tm:‘al ﬂeslgn a.nt:l canstructlgn metht:cls the averé,gé
,crl::.z-enrié 11 t kncwledgea‘ble ent:sugh ‘l:c:s seler:::t the best |
‘-i‘a‘.llc:ut shelt;ér.: ;In adﬂl‘tlDﬂ; 1‘1& may ncri:. have the tlme tc:

  7u$ake'that k;na of & aeczslan when a fallaut shelter is needed.

'HIS. IS A GOOD. PLACE TO TAKE A BREAK.

4Ba.  “slanting”




- near the-source,” Ny

As shown in this drawing, if . Y A e
you move away from a radia- - ' ' -~
tion source, you will receive
less radiation than if you stay
hear-it. By doing this, you
will spend less ) '

) - 77 “;ﬁ‘r-” = 77 -7-7:7 “I* = .7 i T
‘57 — 7

' SOURCE

| THE NATIONAL SHELTER PROGRAM

',Eeéégﬂigiﬁg,that thEJavefagé'éitisén needs help in determining which

buildings in his area would or would not be good fallout shelters, "
the Feaera;‘GavernmEEt has undertaken a ?rggramrdesigﬁei'téVlazate
and: identify bublic fallout shelters which already exist in our

country, Read Panel 11 carefully,

Withrrésgéct t@‘falléuﬁ'sheltérss the-Nati@ﬁal Shelter_Pngram is
concerned Primafily.With.tHEQ(yhysizal'gharacterigtics/stgffing)
: S ' -"éf’thcsé'shelterz,”" : : ) R

hg,

If,yéﬁ‘de&idéitéﬁbuild_a.pérmaﬁent.shelter*iﬁ the baéémént,af an. .

already completed house, you might consider one gf.thfééjreadily -

','availsble Plénsgi

. Ceiling Modification Plan A--This plan calls for obtaining overhead

- brotection by screwing plywood sheets SEcurély to the Jjoists and
-then filling thE~SF&EESfEEtWEEQVjQiStSiWith bricks or. concrete’

b;ééks;“fYaa'mgy'éf'ﬁay'natfgééd;tg'add~SQ extra beam or a screw-

‘~jé;kféélumﬁétg,suppéft_fhe1weight, You may or may not have to add
optional-walls, R : - s R

7 Céiliﬁg'Mﬁdifiéatiaﬁ'Eién B--This plan shows you how to add extra

Joists into the ceiling in part of the basement to support the

. added weight of the shielding material, You will have to add .
. two inmterior walls. . . o0 D00 T R ER RGE

 Concrete Block or Brick Shelter Plafi’ C--Made of concrete blocks op

" bricks this shelter is located in a corner of your baseément and
can be usged ag g storage room or for other useful purposes in non-
emergency periods, . o o . A .

R To order aﬁy‘éf.th55é’§laﬁsg'please order by name fram'civil'ﬁefenseglr
- Army PublicatiQthCenter,*ESDD;E&StéthBlvif;(MiddléiRiver)grBaltimgre,

"bﬁilﬁtin'a h@m§kwhi§h:has.gf'f'fl;‘f .

f‘Maryléﬁd;'jmhe;§1anSLWi11;bé;sen;<t¢ you without charge. All of these

Plans are for permanent o . to be




3la. 'Physical'Ehafacteristiés (é.g;gflccatiﬂﬁg marking, ete,)

- hoa, ‘faﬁily falléuéléhéltefs

o basement
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1%. ILook at the sketch on the
right. If you place a heavy
object between you and the
source of radiation, you are
applylng the gratectlaﬂ
‘Principle of .

32. Use Panel 11. TFor a community fallaut shalter to meet féieral eri-
' teria, -space Wlthln a building which is suitable for shelter must -
be lacated and an agreement (a llCEESE) must be signed by the . owner
of the bulldlng that it may be used for publie shelter,: Then, in
order to permit ;esple to find the shelter, it must be marked with
a distinective, sign. Thus, ., and

shelters thrgughaut the Uhltéi States are all a paft af the Natlgﬂal'
Shelter Frggram '

50, P]ans are also available without charge from the same source. fGr
’ "pre-planned" basement ‘shelters. This type of shelter does not
require a. permanent installatlcn.; Rather, it relies on having the
components for a quickly-constructed shelter stored in or near the
‘basement ready for use, if needed, -The plan wh;ch are avallablé
' fcr “these: tyyes af Ehelters are*” : o I

Preplanned Qnack Bar Shelter Flan Ds-This plan shcws you how to con-
struct an attractive snack bar from- concrete blacks or bricks. 1n
‘one cgrﬂer of ‘your basement. In time of- emergency, the snack
bar is quickly canverted into & fallout shelter. by 1awer;ng a
strong, hinged false ceiling so that it rests on the snack ‘bar.
When the falge. 22111ng is lowered into place ‘the hollow. sections
of it can then be filled with bricks or concrete blocks, The
Plans also show how to keep these bricks and blacks avallable in
the farm of iurnitgre or room leiders R

Preplanned Tilteup Stcrage Uhlt Plan E--This stmrage un;t is hinged
to the wall at the top and the . bottom; it then swings up to regt
‘on a wall of conerete blocks or hrigks which you have constructed
by u31ng mater¢als stared expresgly fgr these Purpaaes.

As with the permanent shelter. plans, yau may abtaln these plans
-without cost from: * e R u 7,7




1ha. shieldihg

licéﬂéiﬁg
marking e

. 50a. - *(‘;Elv;l D&fénse o ' '
o A Army P;;bl:,::at;gns éenter _ : -

- 2800 Eastern Blwvd. CMlﬂilE_R;?ér
Ealtj.m;:u:'aa3 Maryland 21221
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15, Protection from external radiatién_expasure is a combination of

three thiﬂgsg'g!i _ o s and

33, Look at Panel 11. In order to permit responsible officials to
have upaté;date:infafmatiaﬂ'én'the availability of fallout

sheltETS- an 1mpartant part of the National ‘Shelter Program

is that of keeg ng -_’7 . ;7>_ ;_ data

7A51, In addltlan many kinds gf 1ﬁg}mvlsedrshelters can be canstfucted
'k,u51ﬂg materlals n@rmally “found araunﬂ a hame ar spec_ally atﬂrad
for Qust such an emergenﬂy For lnfmrmatlan cgnaernlng the con-

VStTuEtan Df the improvised shelter ‘see the cﬂt n 8 handbaak on

‘ﬂuclear attack aﬂd nstural dlsaster entltled In Time @f Emergency

This bc@k is avallable fram your lacal C;v;l Defense folce if you,

do nct already have a Qspyi

‘Inf@rmatianhan this type of shelter may be obtalned fram your l@cal

.‘E1V1l Defense Office (at high QDSt/lnEIPEn51VEly/Et no cost)

39
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DETECTING RADIATION

2" DON'T Fegl
~/ A THING/"

16. For the reason shown in 4
' this gketch, special instru-
ments are required to deter-
hmine. the amount of radiation
- bresént in an area. Fallout
‘radiation (can/cannot)
o _ be detected by
the’ human senses; it can be
detected by radiation
measuring ¥ L.

cEICE=-£Ligln =
QBT

Y e, ELA € P
N

R

34.  Another function of the National Shelter Program is to locate ‘addi-

STOCKING - THE SHELTER

‘52, Within thé'shelter, there should be adequate supplies of food and

~water to sustain the inhabitants for a preriod of at least two weeks,
Some community shelters have been St@EKEdZWith,EmEfgéﬂey supplies, -
and you won't be required to take food and water to these ghelters,
However, many é@mmﬁnity'sheltérs*may'ngt_befstackegé,and if you uge

- one that isn't, you may be required to bring your own supplies. If

it fromiyour kitchen cupboard shelves at the last minute before the
emergency. Whichever method you use, it is suggested that you have
~enough food ang water available to sustain your family for (how long?)

lo



weeks (at least)



7. 7

Special radiation-measuring _ must be used to detect

fallout raﬁiatiang because it cannot be seen, felt or detected by

any ui Lhe human = " -,

(A ]
5

There_are still some areas in the United Stateé'which do not have

enmugh publlc fallaut -shelter @Paces far th21r papulatlan As we

have slregdy nated the average cltlz n d oes nct Know on his own

whether he:has'suitgbié fallout Shelter'sﬁa:: in his hgme ‘or nat
ié; Home Fallout ahélter Surveys (by states) are b21ng d@ﬂe -

by,the Office of Cl vil Defense as naﬂessary and p3551ble These

s@rﬁéys consist of three steps (See Panel ll)

In ddltlan to f@ad ‘and water y@ﬁ Will also ed ta brlng al ng

'ather supplles. Tha handbcck QVT é Df Emergenay w;ll PIBVldE B

you wifh the information ycu need to prepare ygur ‘home shelte:.

-.FDE éxamylég 1t telLs y@u the amcunt of water yau w;ll need far

ycur famlly and hgw 1t sh@uld be stmred or thalned fram the plpes

in yaur hause cr h@w tg @urlfy ‘any’ SHS?;ElQuS water that may chtaln

"bacteria. The b551c rule far water is that yau shauld have one guart

per day far each member af yaur famlly. Fér yaur famlly, hgw many

gallogs does thlE mean yau w&ulﬁ need tc take lnta the shelter w;th

; i



175, ingtruments

EEenses

*Collect data from home. occupants on.the type of house,

3535

|

materials used_in.ganstfuctiansaﬂi depth of basement.
2. :*CQmPﬁtE the protection facférréf”thé_ﬁéme}
3. %Aéﬁiéé'ﬁamézgééupants of the'fallau% Prétéééi@n ﬁhi;h
their hcmés'grcvideg and if necessary, tell them how to

_-imprave the raiiatién shielding.

~53a,  Check yguf answer;in the chart below, .

 Number in Shelter: =1 2 . 3 L 5 . 6
- Gallons Required: - 3% 7 10k 14 - 17k 21

L R T W
N .



18. Fallout radiation cannot be &étecteﬂ by * ' ] .

It can only be-.detected by * ) , o - .

ZBEQ Df ‘the féllawing items, - circle thase which are major operational
' elements of the National Shelter Progran,
(1) Li;énsing shelters,
(2) Identifying,SHitaﬁle sheltér spaces,
(3) Marking shelters,
(4) .i¢ca%ing shelter épacgs with improvable déficiengiééi

(5) Keeping shelter dats current.

54, For furthér;infgrmatian caﬂ@&fﬁiﬁg Shelters§ their use, canatructzgn,

or how tg sfaek'thamg_censult the haﬁdbggk In Tlme Df Emergenay -or

ask y@ur C1v11 Defense Cgard;natar é: your hlghest elected cfflclai

"*}~fﬁ—fér addlt;cﬂa; 1nfgrmatlgn.-“'"“L""”:;

. END OF UNIT 2,




18a, *the human senses.

*¥radiation-measuring instruments.

36a. (1) Licensing shelters.
(2) Vldéﬂtifyingvéuitable;shelter épacési
(3) Marking shélterg; '
'(u) Lécéting shelter spaces with improvable éeficienéies,

(5) Xeeping shelter data current.

Sha. - Take a rest bresk, and then do the Unit 2 Test, Page 59.
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PAMEL 1

- THE STORY OF TWO RAIDS

In the largest mass air raid on England in World War II, 437
airecraft attacked Coventry, England. They dropped 394 tons

of high-explosive bombs, 56 tons of incendiary bombs, and 127
parachute bombs. The results? Three hundred and eighty persons
were killed, 800 were injured, and extensive damage was done.

Three aircraft flew @#&r,ﬁirashima; only one bomb was dropped,

-a 20-kiloton atomic bomb, equivalent in explosive power to

20 thousand tons of TNT. (This is s small bomb by today's
standards.) ‘'The toll? About 70,000 Persons killed, about
70,000 injured, 62,000 buildings obliterated, and k.7 square

- miles of the city destroyed.




PANEL 2

MAJOR EFFECTS OF A NUCLEAR EXPLOSION




PANEL 3
THE TWO TYPES OF NUCLEAR EXPLOSIONS AND A COMPARISON
" OF THEIR EFFECTS

;‘ 

4— blast wave

. heat rays

*The é'ffécis an an: aia’r'burst depend upnn the pﬂwer and altltude of | h
: .7 the .burst,” The most-de estructive height. for a 20 KT weapon.is about ~ -
]:l{[lc S 2 QDD feet' fora'l MT weapon, it wauld bE abaut 6, SOC! feE‘“ etC. . T e

Aruntoxt provided by Eic:
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PANEL 6
NUCLEAR EXPLOSION
(LOW AIR BURST)

The explosion is initiated by the union of
pieces of nuclear material to produce the explo=
sive critical mass. The nuclear reaction createg
é fireball and produces a féntastie amount of

heat which chars aﬂd ignites any combustibles

within range and initial nuclear radiation which

HEAT AND INITIAL can be fatal but which, because of itg iimitéd
NUCLEAR RADIATION
STAGE 1

range, can be dropped from cnn51deratign (Stage 1),

" The fireball rapidly expands, pushlng the air in
front of it, creating a powerful blast ERR——

"f“‘x \
)63‘; ""f Blast wave

wave that levels everything near the

cenéer of thg Explﬁsiﬂﬁg This blast

wave hits the ground and sets off a
pawerful graund shé:k that is much

1ike an Earthquake (Stage 2).

PEDGBESS GF BEAST AND SHDCK WAVES

STAGE 2
T- f -  , T Fallnwing the initial E;plgsign, the flreball
STEM | R
-~ ris ses apidly, praduclng Strong "after winds"
GLDUD '
_S} tg blnw;ng inwafd and upward (Stage 3) which are _
o : AHTER\uNDs‘- - . simllar to the updfaft in a chlmney. These w1nds, é

FDRMATIDN DF STEM -fand the dirt | ar” dabris they plEk up. farm the

‘OF MUSHRQOM CLDUE : 71 ﬁstem af the mushraam clﬂud that 15 davelapad in

STAGE 3 L _‘-“Stage be oo




PANEL 6 (Continued)

- . ‘ Condensation
. . g ] , . .m of Vaporized
As the fireball rises, there is condensation o -

Particles

of the vaporized particles from the nuclear
~weapon on the dirt and dei:»fisj to form a
cloud of small, solid, and highly radioac-
tive particles (Stage 4). This cloud is
‘dispefség by the winds atnhiéhvaltitudésg
The particlés then cettle to earth as

radioactive fallout (Stage 5)s - UEHROD
’ ETEM

;agﬁ\ P~ BN\
G

FULL DEVELOPMENT

OF MUSHROOM CILOUD

STAGE 4
. STAGE 5 :



PANEL 7
RADIOACTIVITY - RADIATION - contampuaTion

| Radipactijity

The essential difference between atoms of different elements lies in
the nmumber of protons in the nucleus, A hydrogen atom, for example,

contains only ] proton; .a helium atom has Z protons; and 5 uranium atom
has 92 protons, Although all the nuclei of a givep element contain the
same number of protens, they may have different numbers of neutrons,

The resulting atomic species, which have identical-atcmic numbers but
which differ in their masses, are ‘called "'isotopes" of the particular

‘Natura] radiqactivity‘is characteri zed by the ability of certain types
of atomic nuclei to decay Spontaneously, giving off alpha, beta, or
gamma fadiatigns, or combinations of these, :

In a nuclear explosion, “arious isotopes of ‘many normally stable elements
- can be created, -Although most are radioactive, they produce beta and
famma radiation; none Produce alpha,.

' .ExpcsurstDRadiatian  e

: radiatigngegpésﬁrelStaf with people and accumulate over a period of time,
Few people get sick who have beep exposed to 100 Roentgens or less, .
EXPDSHIE_tD_meé*than.SDU,RDEHthHS OVeY a period of a fey days will -




PANEL 7 (Continued)

Contamination

Contamination is the deposit of radioactive material on the surfaces
of structures, area, objects, or people following a nuclear explosion,

. Contamination could be caused by fallout material settling on persons
outdcors while fallout was descending, It could also be caused by
persons getting fallout material on themselves if they entered a very
dusty area after fallout was down.

Decontamination is the reduction or removal of contaminating radioactive
fallout from a structure, area, object, or person. ’
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